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Abstract 


In India, most polymer waste is thrown away while not recycling, inflicting 
serious issues akin to depletion of natural resources and environmental pol- 
lution. This article is to study the technical performance of sugarcane con- 
crete coated with synthetic polyethene terephthalate (PET). The purpose is to 
study the influence of the strength parameters of different percentages of PET 
fiber coated concrete on reducing plastic. The fiber coated with sugar paint 
is partially added to the concrete, replacing the cement with different weight 
percentages: 0%, 0.5, 1%, 1.5%, 2%. The primary research of this work is the 
calculation of mechanical strengths. The maximum resistance is achieved by 
substitution 1.5% of the fiber with the load of the cement, which can conjointly 
increase the adhesion of the concrete and scale back the cracks within the con- 
crete sample. Correspondingly, this work aims to evaluation the properties of 
HDPE polymer and characterize it as a possible substitute for coarse combi- 
nation in concrete. Heating is performed at five different temperatures, specif- 
ically 160°C to 200°C at an increment of 10°C excluding the control mix. Five 
coarse aggregate compositions with different volume ratios of crushed stone 
were used: HDPE, namely 0:100, 15:85, 30:70, 45:55, and 60:40. The effect of 
waste plastics on the workability and strength of concrete was investigated by 
testing freshly mixed hardened concrete. The mechanical strengths were mea- 
sured and accomplished that plastic concrete is suitable for non-load-bearing 
materials. Use. The results show that plastic concrete is more profitable than 
traditional concrete. 


1. Introduction 


Plastic waste is the most common waste in India. 
It is produced in large quantities from plastic water 
bottles used as drinking water containers. Plas- 
tic waste is a non-biodegradable material, which 
will cause severe environmental and environmental 
problems; the use of plastics is increasing day by 
day, and the output of plastics in society is increas- 


OPEN ACCESS 


ing (Mazzucco, Majorana, and Salomoni). There 
is less and less land available for recycling plas- 
tic waste, which is harmful to the environment. 
Harm. Due to the country’s large population, it 
is also quite challenging to manage plastic waste, 
so recycling pet fiber is essential to minimize pol- 
lution (Meena, Jethoo, and Ramana). Fiber from 
the pet bottle is mixed with concrete in different 
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proportions to ensure high ductility and durability. 
Since the bonding between pet fiber and cement 
slurry is brittle, the workability is reduced. Sugar- 
cane is waste produced by sugarcane plants, used 
as a binder in concrete mixes, crushed, and passed 
through a 150-micron sieve (Agnihotri, Jethoo, and 
Ramana). They are used for pouring to increase 
the bond strength in concrete. Compared with tra- 
ditional concrete mixtures, 15-20% sugar taps have 
a 10-20% increase in strength than some cement 
substitutes (Surendranath and Ramana). Due to 
the increase in construction demand, the consump- 
tion of cement raw materials, and cement produc- 
tion increase, the cement industry will impact green- 
house gas emissions (Abdulla). Having a known 
percentage of faucets will help reduce plastic waste 
and create a safer environment. The use of fiber 
cement gives concrete the same strength, reduces 
production costs, and saves money (Far and Nejadi). 
It is a unique multi-purpose water reducing agent, 
especially suitable to produce ready-mixed concrete. 
It can also significantly reduce water consumption 
and improve the performance of freshly mixed con- 
crete. Materials are delivered garbage cannot dis- 
Seminate to landfills, it is more beautiful to advanced 
material as invaded as a new material in the field- 
(Choi et al. Chahrour, Soudki, and Straube). This 
recycling can be cost-effective due to lower disposal 
costs. The data provided in this article shows that 
the polymer waste of MNIT Jaipur is not 100% recy- 
clable; that is, the waste is recycled into other poly- 
mer elements, or energy is recovered from complete 
incineration. Since pollution and thermal decompo- 
sition are the results of mines, the number of recy- 
cling cycles is limited. The development of concrete 
using unconventional aggregates (such as expanded 
polystyrene waste, HDPE, pet, and other plastics) 
has been studied to improve concrete performance 
and reduce costs (Xin et al. Ji et al.). Promote con- 
crete design and environmental sustainability. With 
its excellent price/performance ratio, it is used for 
the following purposes. 


e a wide range of applications that require excel- 
lent machinability. 


e concrete with high drainage. e high efficiency 
in concrete. 


e multiple uses in different concrete systems and 
different raw materials. Permeability: 


e less sensitive to changes in aggregate and differ- 
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ent types of cement. 


e high efficiency can be achieved even at low 
doses. 


e improved workability with subsequent strength 
development. 


e excellent plasticizing effect, which can improve 
flow, shape, and compression properties. 


e reduce curing shrinkage and reduce curing 
creep. 5% to 2.0% is the optimal dose, which will be 
determined during the on-site inspection, and exces- 
sive doses exceeding 2.0% can cause bleeding and 
concrete accumulation (Bisht and Ramana). 


2. Methodology 


The fundamental goal of the experiment is to find 
out how different types of residual aggregates affect 
the resistance of entrained concrete. To that pur- 
pose, the test strategy aims to achieve the following 
objectives: 1) Compare the properties of polymer 
HDPE aggregates left on the table. Crushed stone 
coarse aggregate 2) Compare the performance of 
freshly mixed hardened concrete with coarse poly- 
mer residual aggregate to that of regular concrete. 
3) Characterization method and mixing ratio to pro- 
duce multifunctional lightweight polymer concrete. 
Cement’s exceptional gravity 3.11 was employed 
in this investigation. The fineness is 90, and the 
standard consistency (NC) of cement (F) is around 
28%. Cement was initially and finally set to 150min 
and 300min. The modified Polycarboxylate-based 
superplasticizer was used in this research, which is 
the approval of the standard by EN 934-2. The 
plasticizer appearance as a light brown hazy liq- 
uid. The relative density of this plasticizer 1s about 
1.132kg/L at 27°C. Storage If stored properly in 
undamaged, unopened, original sealed packaging, 
in dry conditions between +10°C and +40°C, con- 
ditions are maintained for 12 months from the pro- 
duction date. Keep away from direct sunlight and 
frost. The thermal associate degree analysis was per- 
formed with a differential scanning measuring sys- 
tem MNIT Jaipur that was discharged at a relent- 
less gas rate of flow of 20ml/min. The temperature 
vary studied is 20-180°C. The sample is heated to 
180°C at a rate of 15°C/min, command at this tem- 
perature for five minutes, so cooled from 15°C/min 
to 20°C. The sample (46 mg) is weighed and sealed 
in an Al container. When molding, the waste plas- 
tic 1s heated in a kitchen appliance to on top of its 
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melting point, in keeping with DSC results. Plas- 
tic waste has been heated to varying temperatures 
starting from 160-200°C to work out the most effec- 
tive temperature that has the most effective perfor- 
mance. When heat treatment, the combination 1s 
subjected to performance take a look ats reminis- 
cent of size and shape, surface texture, water absorp- 
tion, water absorption, color, and pressure testing. 
The compression test cube and beam bending test 
were performed on a universal testing machine with 
a crosshead speed of 3 kN/s. Collect information 
till the cube is out of use. Compression and bend- 
ing test results are obtained by averaging 3 mea- 
Surements: water, Portland cement, sand, and coarse 
aggregate. The magnitude relation of the look com- 
bination is 1:1.8: 2.1, supported by early analysis 
by Kunal wang Choi et al. (2005), and PET bottles 
are used as coarse fillers. This study used 2 different 
proportions of plastic waste and gravel (100% plas- 
tic waste, 80:20; 60:40 and one hundred pc gravel) 
with a water-cement magnitude relation of 0.4, as 
shown in Figure |. gives mix proportion for concrete 
design and adequate cement coverage on the aggre- 
gate. Therefore, the mixing process must be thor- 
ough, do not add a small amount of water multiple 
times while mixing the ingredients to achieve a con- 
sistency similar to biscuit dough. These ingredients 
are used in different ratios to determine the mixing 
ratio that gives the dough the desired compressive 
strength. 28 days trial version tested for mechanical 
distinct strengths. Table 1. Shows test on coarse 
aggregates & Table 2. shows test on fine aggre- 
gates.To make one cubic meter of concrete, the best 
mixing ratio includes cement, sand, coarse aggre- 
gate, plastic waste, and water. 


3. Experimental results 


Figure. 1. shows the composition of the volumet- 
ric method with the same mixing ratio of coarse- 
grained waste plastic and concrete with a water- 
cement ratio of 0.45. 


Mix Proportion (cement: sand: gravel: plas- 
tic waste, in volumetric percentage), Ratio Mix 
Proportion 1:1.6:1.86: 0.56. The experimental 
results show the melting point Tm of the sample, 
as shown in Figure 1. Various types of waste 
plastic polymers have been used in research to 
make coarse aggregates. A small ball is heated 


2021, Vol. 03, Issue 08 August 


TABLE 1. Test on coarse aggregates 


S Test Outcome —_ Permissi- 
No ble 
IS:2386 
1 Sieve analysis Fineness 2.3 to 3.1 
modulus = 
2.91 
2 Specific Bulk 2.5 to 3.2 
gravity (10 specific 
and 20 mm) gravity = 
299 
3 Water 1.59% <2% 
absorption 
4 Elongation 14% 
index 


TABLE 2. Test on fine aggregates 


S No Test Permissible 
Outcome IS:2386 
1 Specific Bulk 2.53 to 2.67 
gravity specific 
gravity = 
2.61 
2 Water 1.1 <2% 
absorp- 
tion 


S4 


wo 
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S1 HB Crushed stone 

Ge Sand 

GE Cement 
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FIGURE 1. Mix proportion for concrete design 


to a temperature higher than the melting temperature 


time.Spherical balls that have been heated above the melt- 


ing point, Tm. 
Figure | shows’ that at a tempera- 
ture of 130°C, the plastic waste began to melt. 
Figure 2. shows XRD graph results of plastic 
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FIGURE 3. Sugar crane Compressive strength at 
diverse heating temperatures 


TABLE 3. Properties of plastic waste coarse 
aggregate concrete and conventional concrete 
mixes at 28 days 


Nomen- Slump Compressive Flexural 
cla- (mm) Strength Strength 
ture (N/mm7) (N/mm) 

S1 23 31.83 3.12 
S2 45 36.1 4.19 
S3 63 53.6 5.16 
S4 75 78.81 5.85 


waste that starts to soften at 130°C. This study’s 
size and form vary are 14-20 millimeters within the 
experimental analysis of plastic waste. Before heat- 
ing, the plastic waste is formed into small balls with 
a diameter of regarding thirty mm. once heating in 
an exceedingly 180°C kitchen appliance, the little 
sphere is contracted to a touch of a circle than the 
first one. Let the waste plastic melt, take the mix- 
ture out of the oven many minutes later. once cool- 
ing, the plastic retains a little spherical ball shape 
with a 14-20 mm diameter. this can be the qual- 
ity size of the coarse aggregate within the concrete 
before heating. Figure 2. the aggregates of the sur- 


International Research Journal on Advanced Science Hub (IRJASH) 


2021, Vol. 03, Issue 08 August 


BR 14 days 
PRQQ 28 days 


Compressive strength (MPa) 





Number of days 


FIGURE 4. Compressive strength of conven- 
tional concrete 
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FIGURE 5. Compressive strength of PET fibers 
with sugar crane (%) 
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FIGURE 6. Split tensile strength of conventional 
concrete 
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FIGURE 7. Split tensile strength of PET fibers 
with sugar crane (%) 
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FIGURE 8. Flexural strength of conventional 
concrete 


face, texture, and water absorption of the plastic 
garbage shovel before and once heating are three- 
dimensional blocks. Concrete considerably weak- 
ens the workability of contemporary concrete and 
weakens the bond between the mixture and mortar 
glue. The external options are the form and texture 
of the surface. On the opposite hand, the aggre- 
gates adhere to every other, reducing the bonding 
strength of the aggregates. Figure 3. indicates sugar 
crane Compressive strength at diverse heating tem- 
peratures. 

The Table 3. shows the Properties of plastic 
waste coarse aggregate concrete and conventional 
concrete mixes at 28 days. The normal and mechan- 
ical strengths of plastic waste and obtained slump 
for combined ratio is also seen. The language men- 
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FIGURE 9. Flexural strength of PET fibers with 
sugar crane (%) 


tioned as S1 is one hundred pc waste, S2 is 80:20 
(Waste: Gravel), S3 is 60:40 (Waste: Gravel), and 
S4 is a hundred % Gravel. From this result, it’s over 
that the optimum heating temperature for plastic 
waste is 180°C. Additives at wholly different heat- 
ing temperatures Compressive and flexural strength 
Table 3. Characteristics of plastic residues, coarse 
concrete and ancient concrete mixtures mixed with 
cement once twenty-eight days(kg/m°) table data 
((mm) (MPa) (Mpa)) 100 percent residue 0.5 380 
containers 13 11.79 80:20 (leftover: stony) 0.5 380 
containers thirteen.37 60:40 (leftover: stony) 0.5 
380 containers 19.85100% gravel 0.5 380 barrels 
fifty 5 29.19 100 pc left-over 0.5 380 things thir- 
teen 9.3780: twenty (left-over: gravel) 0.5 380 items 
12.56 60:40 (left-over: stony) 0.5380 15.47 100% 
gravel 0.5 380 fifty five 17.56 The mechanical prop- 
erties of crude waste plastics are shown in Table 
3.The ends up in the table show that coarse contem- 
porary plastic waste includes a lower water absorp- 
tion rate and a power tool surface. 

In Figure 5. the Compressive strength of PET 
fibers with sugar crane (%) is mentioned. Figure 6. 
the Split tensile strength of conventional concrete is 
shown, Figure 7. reflects Split tensile strength of 
PET fibers with sugar crane (%), Figure 8. shows 
Flexural strength of conventional concrete and in 
Figure 9. Flexural strength of PET fibers with sugar 
crane (%) 1s shown. 

Split lastingness is taken a look acted in a very 
compressive testing machine for a cylinder spec- 


173 


Surendranath, Meena and PV 


imen of size 300mmx150mm. _ Plastic, smooth, 
and spherical aggregates have lower compressive 
strength than crushed aggregates with identical 
water-cement ratios. The subsequent equation 
shows that the share of water absorbed by the rock 
is deficient, concerning 0-0.5%. Water: W2 WI 
x a hundred Adsorbs W1, WI is that the weight 
before soaking (dry), and W2 is the weight when 
soaking (wet). Compression test of the unit Figure 
4. shows the results of the Compressive strength 
of conventional concrete, Just about 5 components 
with totally different color aggregates were heated to 
different temperatures, the aggregates were cooled 
when some minutes, and compression take a look 
at was performed on every aggregate. Figure 3. 
shows that a temperature of 180°C provides the sim- 
plest results. The unit heated to 180°C shows higher 
performance, and its resistance is as high as MPa. 
Plastics typically don’t absorb water, however, the 
heating method makes the mixture denser, and thus 
less water is employed in the blending process. The 
compressive strength of the sample cubes ranges 
from eleven to nineteen MPa. In terms of strength, 
the first trend of coarse aggregate in waste plas- 
tic concrete isn’t considerably totally different from 
light-weight concrete’s ancient ballast behavior. The 
bending strength ranges from nine to fifteen MPa. 
The distinction in flexural strength between ductile 
concrete fragments and normal concrete is tiny. It 
can be seen from the surface of the broken sample 
that there is no firm bond between the plastic frag- 
ments and the cement. The beams and cylinders are 
made of ordinary concrete. And on top. Depend- 
ing on the cement content in the concrete, the sam- 
ple is taken out of the mold and cured in a hard- 
ening tank for 14 or 28 days. Four samples were 
poured together with additives of different cement 
ratios and tested for compressive strength. 


4. Conclusion 


The purpose of this study is to gauge the chance 
of use to manage plastic waste within the sort of 
coarse concrete aggregate. Supported the results and 
discussion, the subsequent conclusions are drawn: 
1) Physical analysis of huge aggregates in plas- 
tic waste shows that its resistance worth is 12.17 
MPa. The density of concrete is 1400 to 1550 
kg/m3, and also the water absorption rate of the m1x- 
ture is 57%, which shows that it’s appropriate as a 
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rough aggregate of concrete. Though the dimen- 
sions of the aggregate material are in vary from 14- 
20 mm, the aggregate includes a sleek surface, that 
is taken into account to affect its performance seri- 
ously. 2) As the proportion of waste plastics in 
the concrete increases, the compressive and flexu- 
ral strength decreases. The magnitude relation of 
concrete to plastic waste is 60:40 to supply the very 
best strength characteristics. Golf shot a pile of plas- 
tic waste and crushed stone along will provide big- 
ger strength and higher performance. 3) Mechan- 
ical properties. In keeping with the mixture color 
of the plastic residue, the concrete residue failed to 
show a major difference. The colors or pigments of 
plastic waste build decorations victimization them 
additional attractive. 4) The analysis conjointly has 
potential uses for lightweight concrete production 
to avoid wasting staple costs, minimize compound 
waste in landfills, and build lovely ornamental mer- 
chandise for landscaping. Compared with alterna- 
tive alternatives, the technical performance of con- 
crete samples mixed with PET fiber was improved 
by 1.5%, {and the and therefore the and conjointly 
the} take a look at was administrated for fourteen 
days and twenty-eight days. Experimental analysis 
shows that compared with ancient concrete samples, 
the compressive strength of forged PET fiber sam- 
ples is magnified by 16%. For individual enduring- 
ness and flexural strength, concrete samples mixed 
with a 1.5% modification within the cement mixture 
also found 12% and 15% increases. The use of PET 
fiber with crane sugar in cement mixes is econom- 
ical and environmentally friendly, which also helps 
to reduce the amount of plastic waste in the environ- 
ment. 
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